The facets of secretory otitis which I have chosen to discuss are pathogenesis and treatment. Bateman (1957) aptly defined the present state of our knowledge as follows:
'Secretory otitis to me is a clinical entity rather than a pathological definition. I do not know the pathology. . . . In time the nature of the disorder will be understood, but at present the etiology and pathology are relatively unexplored and yet to be investigated by modern pathological techniques.' Those of us who are practising otologists and yet are fortunate enough to have the opportunity of doing basic investigative work can sometimes 'bridge the gap' between puzzling clinical and pathological pictures. During the course of the past four years we have studied some 400 human ear effusions cytologically and have investigated the biochemical characteristics of the effusions by newly developed microtechniques. Simultaneously we have experimentally produced effusions in animals and are studying the cytologic, chemical and pathologic changes. I hope to show that we are successfully exploring this group of diseases by 'modem pathological techniques'. CLASSIFICATION The subject of our deliberations has been variously called secretory otitis, catarrhal otitis, glue ear, &c. In order to discuss intelligently the clinical and pathological picture seen in this group of diseases it is necessary to agree on nomenclature. We have therefore suggested that all middle ear effusions be grouped under a generic term, otitis media with effusions; and, until such * This is a modification of the original classification time as we understand the pathogenesis of the many varieties of effusions, that they be subclassified on the basis of cytologic findings and physical characteristics (Senturia et al. 1958 ).
The effusions were therefore divided into four categories: serous, seropurulent, purulent and mucopurulent ( Table 1) . The term serous otitis was limited to those forms in which the effusions were a very pale, straw to salmon colour, of low viscosity, contained few cells and demonstrated a tendency to gel when exposed to air. Fluids designated seropurulent were pale yellow and slightly turbid in appearance, of low viscosity and contained a variety of cells with a predominance of macrophages. The classical cases of suppurative otitis media were placed in the purulent category. In this division, the secretion was grey in colour, showed a slightly increased viscosity and was homogeneous and turbid, with myriads of polymorphonuclear leucocytes and a few mucous strands. Those effusions classified mucopurulent were grey, translucent and homogeneous with numerous cell remnants and mucous strands. BIOCHEMISTRY Analyses were made on 40 specimens of human middle ear effusions in order to discover possible biochemical differences between the various categories. These included 13 of the serous category, 10 purulent, 10 mucopurulent, 4 from patients with aerotitis media and 3 serous effusions secondary to malignancy of the nasopharynx. Total dry matter, total protein, deoxyribonucleic acid (DNA) and protein-bound carbohydrates (PBC) were measured. The same analyses were made on 4 human blood serum specimens (Senturia et al. 1958) .
The results of the biochemical determinations are presented in Table 2 . The findings indicate that the viscosity and general physical properties of the effusions are not dependent upon the total content of dry matter. Mucopurulent effusions which are usually quite viscous and serous effusions which are very fluid have almost the same total dry matter, whereas the purulent, which are intermediate between the other two with regard to viscosity, have a surprisingly lower content of dry matter. Serous effusions from patients with aerotitis and nasopharyngeal malignancies have similar physical properties and are alike cytologically, yet there is a significant difference in the total dry matter of these two categories.
It appears that no clear-cut distinction can be made between the various types of effusions on the basis of their total protein content alone. The greater viscosity of the mucopurulent specimens as compared with thin serous-type effusions is not due to more protein, since all of the thin serous-type categories (serous, aerotitis, malignancy) have a higher percentage of protein than does mucopurulent.
Deoxyribonucleic acid is found in high concentrations in cell nuclei, so the differences in the various categories reflect the amounts of nuclear material they contain. The purulent specimens which show large numbers of polymorphonuclear leucocytes, usualy with some nuclear remnants, are found to have the highest DNA content. The mucopurulent specimens contain only a few polymorphonuclear leucocytes, but many nuclear remnants, which could account for the fact that their DNA content is high, but not so high as that of the purulent specimens. The serous, aerotitis and malignancy specimens contain no nuclear remnants and very few polymorphonuclear leucocytes, hence the concentration of DNA in these categories is very low, resembling serum.
The findings with respect to protein-bound carbohydrates (PBC) are interpreted to indicate that the mucopurulent specimens are rich in glycoproteins in amounts far in excess of any of the other categories. The concentration of PBC seems to correlate very well with the presence of large numbers of mucous strands. Specimens which contain large numbers, of mucous strands are also high in PBC and those with few or no mucous strands are low. In order to characterize the human middle ear effusions further, the concentrations of potassium, sodium and calcium in serous, purulent and mucopurulent specimens were determined by means of flame photometry. The mean values for the three cations are given in Table 3 . Since living cells normally contain much higher concentrations of potassium than their external fluid environment, the differences in potassium content of the three categories of effusions are interpreted as reflecting the small number of cells in the serous category, the increased number in the mucopurulent and the myriads of cells in the purulent category. The sodium content in the three categories did not differ greatly from each other nor from the mean for normal serum. The relative mean concentrations of calcium tended to parallel the sodium concentrations and run counter to the relative potassium concentrations (Gessert, Baumann & Senturia 1962, unpublished data) .
The high viscosity of certain middle ear effusions makes their removal by aspiration through a myringotomy opening or their spontaneous elimination through the eustachian tube extremely difficult. Among the constituents found in the effusions (Senturia et al. 1958) , DNA and PBC were considered mostlikely to be responsible for the high viscosity, since both of them can participate in the formation of large complex molecules. Since mucopurulent effusions are much more viscous than purulent and contain larger amounts of PBC, the PBC probably Mean values expressed in milliequivalents per litre : S.D. Each mean was obtained from 9, lQ or 11 specimens * Hawk et al. (1954) contributes more to the viscosity of middle ear effusions than does the DNA.
In order to compare spontaneous human and experimental dog effusions, a small number of serous and purulent effusions produced in dogs were analysed for total protein, DNA and PBC.
These very closely resembled the human effusions of the same categories. In general the percentages of the biochemical components measured in the dry matter of the dog effusions were a little higher than those in the corresponding categories of human specimens. The averages of these same components in the blood sera of experimental dogs did not differ significantly from those of the control dogs (Gessert et al. 1959) .
In Vitro and In Vivo Action ofEnzymes In general, it was found, in vitro, that proteolytic enzymes such as trypsin and chymotrypsin were very effective in causing the viscous mucopurulent specimens to become fluid, whereas all other enzymes tested were not effective . Dornase caused the DNA to become depolymerized but it did not bring about any striking lysis of the effusions. In Table 4 a typical comparison is shown between the chemical actions of trypsin and pancreatic domase on human mucopurulent effusions. As expected, the trypsin hydrolysed protein, had but little effect on DNA, while the dornase had minimal proteolytic action but did depolymerize DNA. The proteolytic activity was always accompaniedby the physical finding of an increased fluidity of the effusion while domase action was associated with little or no change in viscosity. Our in vivo observations are rather limited. After otological and audiological examinations, 10 patients were each given one tablet of entericcoated chymotrypsin three times daily for five to seven days and then the examinations were repeated. Four patients described symptomatic improvement but in only one instance did the effusion seem to disappear. In 5 of these patients myringotomy was performed. A mucopurulent fluid was aspirated and chemical determinations were made. The concentrations of total protein found were within the normal range for mucopurulent specimens and the amounts of hydrolysed protein were more nearly comparable with those found in the untreated control specimens than with the trypsin-treated specimens in our in vitro enzyme studies. These data indicate that there is no chemical evidence that whole protein decreases or that hydrolysis ofthe effusions occurs within the tympanic cavity following the oral administration of enteric-coated chymotrypsin.
PATHOLOGY
In reviewing the literature dealing with middle ear effusions, we were able to find that Rtiedi (1937) and Ojala (1950) had carefully described the low columnar or flattened epithelium and the relatively avascular, fibrous, slightly thicker lamina propria, lining the human middle ear and the pneumatic spaces of the mastoid process. Beck (1926) and Singer (1932) suggested that the membrane lining the tympanum may, under certain conditions, acquire the ability to secrete mucus. Friedmann (1956) , Ojala (1953) and F L Guilford (1962, unpublished data) demonstrated the presence of mucus-secreting glands in the diseased mucoperiosteum of humans.
Haymann (1912) inoculated the bulla of the guinea-pig with virulent organisms and described an infiltrated and cedematous lining membrane, the formation of granulations, connective tissue and circumscribed or diffuse areas of ossification. Friedmann (1955) experimentally demonstrated marked changes of the mucoperiosteum and surrounding bone after injecting virulent strains of various organisms into the middle ear of guinea-pigs. He observed metaplasia of the flattened endothelial-like membrane to a columnar ciliated epithelium with numerous goblet cells and 'gland-like' structures. Friedmann's studies appear to confirm the theory that inflammation may cause conversion of the mucoperiosteum to a secretory membrane.
While studying the tissues removed from over a hundred radical mastoidectomies performed on patients with chronic otitis media and mastoiditis, we were impressed with the fact that much of the tissue showed fairly normal or slightly hyperplastic epithelium but there was invariably tremendous thickening of the lamina propria and areas where there was much fibrosis. Of equal importance was the high incidence of glands, lined by ciliated and secreting epithelium deeply embedded in the lamina propria (Fig 1) .
We have available only a small number of mucoperiosteal biopsies obtained from the region of the mastoid antrum and the middle ear but these also showed fairly intact epithelium, a fibrous hyperplastic lamina propria and embedded secreting glands (Senturia, Carr & Ahlvin 1963, unpublished data) .
Because of the uncertain chronology of the disease seen in human pathological material we felt it was necessary to obtain tissue under controlled conditions. This was accomplished by the experimental production of middle ear effusions in dogs.
In order to produce fluid in the dog middle ear, a cautery tip, 8 mm in length, was introduced into the nasopharyngeal orifice of the eustachian tubes and current applied for 10 seconds (Senturia, Carr & Rosenblut 1962) . After periods ranging from one to 180 days, the dogs were aneesthetized, the middle ears aspirated and the animals killed with intravenous pentothal sodium; 0 1 ml of 10% formalin was injected transtympanically and each temporal bone, with attached eustachian tube, was then removed and placed in formalin.
Histopathological Findings in Dogs
In normal control ears, the eustachian tube and tympanum were lined with pseudostratified ciliated columnar epithelium. There was a gradual transition from the respiratory epithelium of the tympanum to a very thin layer of simple endothelial-like epithelium which lined a large bulla.
Mucin-containing goblet cells were interspersed in the ciliated epithelium. The number of goblet cells varied widely from animal to animal and the distribution of the cells in a given animal was not constant. In general, however, these cells were most numerous in the tympanum near the ostium of the eustachian tube, along the tubal lining and in the nasopharynx. The subepithelial tissue of the tubal lining, which has been termed the lamina propria, showed a well-defined basement membrane and numerous mucous and serous glands. This layer was continuous with the more dense connective tissue and periosteum ofthe tympanum and bulla where it was of very low cellularity, but contained many thin-walled vascular channels.
The pathologic findings at various intervals after cautery (Senturia, Carr & -Ahlvin 1962) were as follows:
One day: Small numbers of neutrophilic leucocytes were present in the lumen and were seen scattered in the epithelium and subepithelial tissues of the eustachian tube. The epithelium was normal.
Three days: A small number of acute inflammatory cells were present in the lumen and the epithelium of the eustachian tube and were also identified in the adjacent soft tissue. The inflammatory cells in the lumen of the tube were associated with a serous-type material and in one ear this material completely filled the lumen and appeared to form a plug at the tympanic orifice of the eustachian tube.
Seven days: Marked inflammatory changes were noted in the mucoperiosteal lining of both the tympanum and bulla. These changes were characterized by an increase in thickness and vascularity of the lamina propria and an associated infiltrate of acute inflammatory cells. The epithelium was normal or slightly hyperplastic. The eustachian tubes were normal but purulent material was present in the lumen. Fourteen days: There was thickening of the mucoperiosteum of the bulla and tympanum by the inflammatory process. The membranes were converted to exuberant granulation tissue with numerous proliferated capillaries and inflammatory cells. The granulation tissue on many occasions assumed the configuration of projecting polypoid masses. The changes in the epithelium were constant. While hyperplasia was present, no true metaplasia was recognized. The granulation tissue was covered by the variety of epithelium that was normally present in that portion of the ear in which the granulations were found. In a few instances, these polypoid masses were seen to meet in the lumen and fuse, thereby burying islands of epithelium in the granulation tissue. In the bullae, in some ears, there were numerous new bone spicules arranged perpendicularly to the wall of the chamber. Prominent osteoblasts were present about these spicules but no osteoclastic activity was seen. No new bone formation was present anywhere other than in the bulla.
Twenty-one days: Inflammatory mucoperiosteal changes similar to those described previously were noted in the bulla. The lamina propria, while greatly thickened, contained a decreased number of inflammatory cells and the thin-walled vessels appeared dilated. These changes were those of maturation of granulation tissue to scar, in contrast to the persisting granulation tissue in the tympanum. Bone proliferation was present in some of the bullk.
One hundred and thirty-five days: The lamina propria of the bulla, and less frequently of the tympanum, was thickened and contained many dilated thin-walled vascular spaces. A very few chronic inflammatory cells were present. No changes were noted in the epithelium in either the tympanum or bulla. The eustachian tube was wide open and appeared normal.
One hundred andfifty-five days: There was marked fibrous thickening of the mucoperiosteum in the bulla and tympanum. No epithelial metaplasia was visible. Mature new bone was present. The eustachian tube was open.
One hundred and eighty-five days: The lamina propria of both the tympanum and bulla was markedly thickened by loose-appearing fibrous tissue with many collagen fibres. Although the fibrous tissue in the bulla was covered by a simple endothelial-like epithelium, buried underneath were many simple glands containing goblet cells and lined by ciliated columnar epithelium. No subepithelial gland-like structures were found in the tympanum. Throughout the lamina propria there were many dilated thin-walled vascular spaces (Figs 2 & 3) . DISCUSSION When purulent effusions were present in the middle ear there was invariably an associated severe infla tory reaction involving the mucoperiosteum of the tympanum and bulla. This inflammatory reaction was essentially the conversion of the lamina propria to granulation tissue, rich in capillaries and heavily infiltrated by inflammatory cells. The epithelium was ulcerated in some areas and hyperplastic in others. In the face of this persistent inflammatory process in the tympanum and bulla, the eustachian tube had reverted to its normal state. New bone formation in the bulla accompanied the inflammatory reaction in about half the cases after fourteen days. When other varieties of effusions were found, the mucoperiosteal inflammatory changes were qualitatively similar but less severe.
Late in the course of the experimental disease, no effusions were found and the granulation tissue appeared to mature to scar tissue. Metaplastic changes consisting of the production of multiple, dilated glands lined by columnar, often ciliated, epithelium were seen in the thickened fibrotic lamina propria of the bulla.
There appears to be histological confirmation of our clinical observations that, in long-standing human middle ear effusions, the eustachian tube is patent and may be inflated without difficulty. In all our sections of the dog eustachian tube after the third postcautery day the lumen appeared to be unobstructed, the epithelium was intact, and there was minimal infiltrate in the lamina propria. It seems very clear that the eustachian tube has remarkable ability to recover from trauma or infection.
It has been suggested that a so-called 'flutter valve effect' may occur as a result of thickened membrane or polyps at the tympanic mouth of the eustachian tube. In our histological material we found no clear evidence that the epithelium or lamina propria became hyperplastic and thereby impacted or obstructed the tympanic orifice.
If we accept the teaching that infection spreads via the blood vessels, lymphatics or subepithelial tissues from the nasopharynx to the middle ear, it is rather surprising to find so little inflammatory involvement of the vascular channels or the lamina propria of the eustachian tube. Since we found no continuity of disease between the area of trauma in the nasopharynx and the diseased mucoperiosteum of the middle ear, the question is raised as to whether the route of infection of the middle ear is not intraluminal.
It has been suggested (Semenov 1936 , Ojala 1953 that the lining of the middle ear functions in a manner similar to that of the lung, viz. the ciliated epithelium (trachea and eustachian tube) is more resistant to infection than the non-ciliated endothelial-like membranes (alveolus and bulla). Our observations show clearly that the disease flourishes and persists in the non-ciliated bulla and partially ciliated tympanum while it rapidly subsides in the ciliated eustachian tube.
One of the striking findings in this study was the absence of squamous metaplasia in the epithelium of the tympanum and bulla ofthe dog. If we are permitted to apply our animal findings to the human we are forced to the conclusion that when squamous epithelium is found in the human middle ear it is the result ofingrowth ofsquamous epithelium through a tympanic perforation rather than metaplasia of the epithelial lining. TREATMENT After consideration of the observations found in the literature and our own clinical and research data we have adopted the following, as yet unproven, concepts regarding the pathogenesis of certain middle ear effusions (Senturia et al. 1958) . During an acute upper respiratory infection there occurs viral or bacterial infection of the nose and nasopharynx. The bacteria propagate in the nasopharynx and, at a time when the innate resistance of the ciliated epithelium is overcome, begin to ascend in the lumen of the eustachian tube. Fluid and neutrophils migrate from the subepithelial vessels through the tubal epithelium and there is some exfoliation of surface cells. Occasionally a tubal plug composed of these constituents occludes the lumen and causes a sensation of ear blockage.
If the infection is uncontrolled, the bacteria continue up the tube and extend into the middle ear where a more active inflammatory reaction develops in the non-ciliated mucoperiosteum. There occurs dilatation ofthe vessels in the lamina propria and extravasation of cellular and noncellular constituents of the blood into the mucoperiosteal lining. Clear, serous fluid and an occasional cell pass through the intact mucoperiosteum into the lumen of the tympanum producing the serous category of otitis media with effusion.
If adequate antibacterial activity is present, the invading micro-organisms are inactivated (Siirala & Vuori 1954) . The effusion is either resorbed by the lymphatics or blood vessels or, if the tympanic orifice is not obstructed, is swept down the eustachian tube into the nasopharynx. Frequently, it is expedient to mobilize the thin, serous fluid or dislodge a serocellular plug by politzerization of the eustachian tube. If, on rare occasions, this procedure is unsuccessful, myringotomy followed by inflation can be performed as an office procedure. Since we desire prompt elimination of the bacteria in the nasopharynx and nose and rapid thinning of the intact mucoperiosteum, we usually prescribe broad coverage antibiotics for a period of four to seven days.
The manipulation involved in routine myringotomy and the insertion of a polyethylene tube, in the ordinary case of serous otitis media, even in the hands of the most skilful otologist, causes some loss of the fibrous layer of the eardrum and may result in the implantation of exogenous organisms in the middle ear. Despite the fact that superimposed middle ear infection occurs only in a very small percentage of these ears, we believe that the performance of myringotomy and the insertion of polyethylene tubes in ears containing serous effusions should be reserved for the occasional ear which does not respond to conservative management.
In the patient in whom good antibody response does not occur or who has not received adequate and proper antibiotics, the inflammatory reaction within the mucoperiosteum and the extravasation into the lumen of the middle ear proceed unchecked and produce a purulent type of effusion. As a result of the transient tubal obstruction, the secretions formed at the tympanic end of the tube by the goblet cells, mucous and serous glands, flow in a retrograde direction into the tympanum and give the middle ear fluid its mucoid characteristic. At this point, spontaneous rupture of the tympanic membrane occurs or myringotomy is performed in order to provide drainage and relief of pain. Since the patient usually seeks control of the otorrhoea his condition is not likely to be disregarded; the customary treatment for acute purulent otitis media will be adequate to eliminate the disease.
Frequently, delayed or inadequate antibiotics are sufficient to control the infection before a frank suppurative state is reached, and a seropurulent category is produced. With the assistance of local therapy to the nose and broad coverage antibiotics, the low viscosity secretion can be evacuated down the patent eustachian tube. Occasionally, because of the plugging of the tympanic orifice of the tube, it is necessary to perform a myringotomy, aspiration of the middle ear and inflation of the tube. A return to normal occurs fairly promptly in most cases.
The mucopurulent category of middle ear effusions presents the otologist with a most perplexing and difficult problem. If inadequate therapy is given or treatment is prematurely interrupted or if the patient gives a weak immune response, subsidence of otalgia occurs without sterilization of the tympanum and without drainage of the fluid. The smouldering subacute mucoperiosteal inflammation continues and there develops in the mastoid and/or middle ear a respiratory type epithelium which reacts to every respiratory infection and a hyperplastic granular lamina propria with numerous metaplastic glandlike structures which continue to pour their mucoid secretions into the lumen of the middle ear. Protein-bound carbohydrates are contained in these secretions and contribute to the high viscosity of the fluid. Thus there is insidiously and continuously produced the highly viscid secretion which cannot be absorbed nor evacuated down the lumen of the eustachian tube.
These patients with mucopurulent effusions frequently show an allergic diathesis. Nasal findings frequently include pale hypertrophic nasal and sinus mucous membranes, profuse nasal secretion and diffuse lymphoid hyperplasia of the nasopharynx and oropharynx. These upper respiratory tracts are very susceptible to infection, which readily spreads to the eustachian tubes and middle ears. It is our contention, therefore, that the allergic state is a predisposing factor rather than the cause of the effusion.
In those patients with persistent mucopurulent middle ear effusions which do not respond to medical management and aspiration, we can understand the rationale of inserting a bevelled or mushroom-shaped polyethylene tube into the middle ear. In order to prevent irreversible damage to the middle ear structures, continuous external drainage must be provided until the provoking factors are remeved and the mucoperiosteum returns to a normal state. This procedure has deficiencies, including the tendency of the catheter to become disledged or obstructed, and the great difficulty in evacuating the viscid secretion through the perforation by inflation or aspiration. Nevertheless, the alternative at this time is repeated myringotomies under general anesthesia, and we submit that the former is a less traumatic procedure.
In our in vitro studies ) and some recent clinical reports (Litton & McCabe 1962 , Bouche et al. 1960 , DeBain, Fabre, Siardet & Laccourreye'1960 , it was suggested that an a-chymotrypsin solution' instilled into the middle ear at the time of myringotomy might be effective in breaking down the complex protein-bound carbohydrates which appear to cause the high viscosity of the secretions. Although it is doubtful that this lysis can occur in the short time available during myringotomy or tonsil and adenoid surgery, the clinical reports are enthusiastic, and this form of therapy for mucopurulent ears should be evaluated under controlled conditions. We believe at this time that mastoid surgery is not ordinarily indicated for patients with recurrent mucopurulent secretion. Simple mastoidectomy has not been effective in many cases, probably because it does not eliminate two common sources ofeffusions, viz. the hyperplastic gland-containing lamina propria of the middle ear and the myriads of goblet cells present in the hyperplastic epithelium of the tympanic orifice of the eustachian tube. As long as these sites of smouldering disease remain, we do not accomplish a cure of the disease by surgery on the mastoid process of the temporal bone.
We suggest the following regimen in the case of patients with mucopurulent effusions:
(1) In addition to the usual ear, nose and throat examination, obtain roentgenograms of sinuses and mastoids, audiological tests, eosinophil count of the peripheral blood and culture of the nasal fosse.
(2) Give tetracyclines orally 250 mg every six hours, or when these antibiotics are not tolerated, inject procaine penicillin, 600,000 units daily, for two days prior to the surgical procedure.
(3) Under general anesthesia, perform myringotomy, using some form of magnification to permit more precise examination. Aspirate the middle ear secretion into a collecting bottle or remove with a duckbill forceps and submit it to the laboratory for cytologic examination, bacterial culture and sensitivity tests.
(4) When there is clouding of the maxillary sinuses on the roentgenogram, antral irrigation should be performed, via the inferior meatus and the secretion should be sent to the laboratory. If the ostia are blocked, indwelling polyethylene catheters may be allowed to remain in place for post-operative irrigation.
(5) On the basis of the nasal, ear and sinus culture reports, continue the prescribed antibiotic or substitute that which is indicated. Maintain therapy for a period of one week.
(6) If history, physical examination, ear smear, nasal smear or eosinophil count of the peripheral blood suggests an allergic factor, prescribe antihistamines and oral vasoconstrictors.
(7) Recheck patient after one week and inflate the middle ear by continuous pressure politzerization. If fluid is present, or there is persistent nasal infection, maintain patient on antibiotics or, where it is tolerated, change to sulphonamides to avoid complications associated with the prolonged use of tetracyclines or penicillin. Give consideration to the short-term use of corticoids in those individuals with an allergic diathesis.
(8) In the event there is further accumulation of mucopurulent secretion and lymphoid residual is present, perform adenoidectomy under direct vision, myringotomy and aspiration and insert indwelling tympanic polyethylene tube for a period of one month. Under an otomicroscope, aspirate the middle ear at weekly intervals. Consider the possibility of daily instillation of a-chymotrypsin.
(9) If there is a history of repeated respiratory infection, initiate respiratory vaccine injections. Maintain patient on antibiotic therapy until the ear has remained clear of effusion for thirty days and continue vaccine injections during the winter months.
(10) Instruct the patient or parent that the otologist is to be consulted on the first day of any respiratory infection, at which time active broadcoverage antibiotic therapy should be initiated in an attempt to control any bacterial infection or to prevent secondary infection in the case of viral disease.
(11) In the occasional patient in whom the disease persists and mastoid X-rays show decalcification of bony trabeculb one may be forced to perform a simple mastoidectomy combined with an inspection of the middle ear. Give antibiotics or chemotherapy for one month and follow audiometrically. If possible avoid radical surgery in these difficult cases.
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